A novel strictly anaerobic, non-spore-forming, non-motile, non-flagellated, rod-shaped, Gramnegative bacterium (YIT 12066 T ) was isolated from human faeces. The isolate was negative for catalase, oxidase, urease, hydrolysis of aesculin and gelatin, nitrate reduction and indole production. The major end products of glucose metabolism were succinate and acetate. The major cellular fatty acids (.10 %) were C 14 : 0 , C 18 : 1 v7c, C 18 : 1 v9c, C 16 : 1 v7c and C 16 : 0 . The G+C content of the DNA was 40.3 mol%. 16S rRNA gene sequence analysis showed that strain YIT 12066
The genera Succinivibrio, Anaerobiospirillum, Ruminobacter and Succinimonas are members of the family Succinivibrionaceae (Hippe et al., 1999) of the class Gammaproteobacteria. Members of these genera are Gram-negative, strictly anaerobic, non-spore-forming bacteria that ferment carbohydrates to succinate and acetate (Garrity et al., 2005) . The genera Succinivibrio, Ruminobacter and Succinimonas currently contain the single species Succinivibrio dextrinosolvens, Ruminobacter amylophilus and Succinimonas amylolytica, respectively. They are the predominant indigenous anaerobic bacteria obtained in pure culture from the rumen of cattle (Bryant, 2005a, b; Stackebrandt, 2005) . The genus Anaerobiospirillum currently contains two species, Anaerobiospirillum succiniciproducens and Anaerobiospirillum thomasii. Cells of these species are helical rods that are motile by bipolar tufts of flagella (Malnick, 2005) and the former has been reported as causing septicaemia (Fadzilah et al., 2009; Marcus et al., 1996; Pienaar et al., 2003; Rifkin & Opdyke, 1981; Rudensky et al., 2002; Secchi et al., 2005; Tee et al., 1998) and diarrhoea (Malnick et al., 1983) in man. A. thomasii has been isolated from the faeces of cats and dogs and from diarrhoeal faeces of humans (Malnick, 1997) . Other studies have shown that both species are found as part of the faecal microbiota in cats and dogs (Davis et al., 1976; Malnick et al., 1990; Rossi et al., 2008) .
During the course of several intensive cultivation trials aimed at isolating so-called 'unculturable' or 'as-yetuncultured' bacteria from the human gastrointestinal tract Morotomi et al., 2008 Morotomi et al., , 2009 Nagai et al., 2009 ), a novel member of the family Succinivibrionaceae was isolated from the faeces of a healthy Japanese adult. Interestingly, this isolate displayed .99 % 16S rRNA gene sequence similarity to some of the uncultured poultry clones reported by A. J. Scupham (Scupham, 2007; GenBank accession nos DQ456106 and FJ440035, FJ440064 and FJ440079) in the USA as described below. To reveal whether or not this novel species is a common member of the human intestinal tract, fluorescence in situ hybridization analysis targeting the specific 16S rRNA gene of strain YIT 12066 T is planned.
Faecal samples were collected from a healthy Japanese male (subject H, 57 years old) and immediately transferred to an anaerobic environment. Initial processing and subsequent weighing and dilution of the specimen were carried out under strictly anaerobic conditions as described previously (Holdeman et al., 1977) . The sample was weighed and diluted with pre-reduced 0.1 M PBS (0.145 M NaCl, 0.15 M sodium phosphate; pH 7) and spread onto modified Gifu anaerobic medium (GAM; Nissui Pharmaceutical) agar supplemented with ox gall (Bacto-Oxgall; Difco), NaCl or antibiotics (described below) to isolate subdominant groups of the intestinal microbiota. Plates were incubated at 37 u C for 3 days in an anaerobic glove box (Coy Laboratory Products) that contained 88 % nitrogen, 7 % hydrogen and 5 % carbon dioxide. The composition of the modified GAM agar was described in our previous report . Strain YIT 12066 T was isolated from a modified GAM agar plate supplemented with ampicillin (50 mg ml
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; Sigma) and inoculated with a 10 25 serially diluted faecal sample. Single colonies were picked and streaked out until single cultures were obtained on modified GAM agar. The end products of bacterial metabolism in pre-reduced peptone-yeast extract (PY) medium (Holdeman et al., 1977) and PY medium supplemented with glucose (PYG medium) were analysed by HPLC according to a previously described procedure (Chonan et al., 1995) . Cellular morphology was examined by phase-contrast light microscopy of 5-day modified GAM agar cultures. The fine structure of cells grown in PYG broth for 1 day was observed by transmission electron microscopy after negative staining with phosphotungstic acid. Motility of cells grown in PYG broth for 1, 2 and 3 days at 37 u C was examined by phase-contrast microscopy. Growth of the strain on modified GAM agar was assessed after 7 days of incubation at 25, 30, 33, 35, 37, 40, 43 and 45 u C under anaerobic conditions using an AnaeroPak system (Mitsubishi Gas Chemical). The effect of oxygen gas concentration in the headspace gas phase on growth of the strain was tested on modified GAM agar; the medium was boiled for 10 min and, during cooling, oxygen-free nitrogen gas was bubbled through the medium. Medium (24 ml) was then dispensed into 124 ml serum vials (to make 100 ml head gas space) under a CO 2 gas stream and sealed with butyl rubber stoppers and aluminium caps. A portion of the headspace gas of the vials was replaced by oxygen gas by injection syringe to give final oxygen concentrations of 0, 1, 2, 5 and 10 % (v/v). Media were autoclaved, solidified as agar slants, inoculated by using syringes and incubated at 37 u C for 7 days. Biochemical characteristics were determined by using the API Rapid ID32A, API ZYM and API 20A systems (bioMérieux) according to the manufacturer's instructions. Haemolysis was tested on Columbia agar plates supplemented with 5 % sheep blood (BBL Microbiology Systems, Becton Dickinson). Sensitivity to bile was determined by comparing growth of the strain on modified GAM agar with and without 2 % Bacto-Oxgall (Difco) after 5 days incubation. Cells grown on modified GAM agar plates were used for cellular fatty acid analysis. Fatty acid methyl esters were obtained from lyophilized cells by saponification, methylation and extraction using minor modifications (Kuykendall et al., 1988) of the method of Miller (1982) . Fatty acid methyl esters were analysed by GC (Shimadzu model GC-14A) and a Shimadzu model C-R5A chromatograph-data processor; peaks were identified by using retention time comparisons against standard compounds (bacterial acid methyl ester mix; Supelco). The DNA G+C content was determined by hydrolysing the DNA enzymically and quantifying the nucleosides by HPLC according to the method of Ezaki et al. (1990) . Closely related sequences were retrieved from DDBJ using the FASTA program (Lipman & Pearson, 1985) . Sequences were aligned and used to produce an unrooted phylogenetic tree by the neighbour-joining method (Saitou & Nei, 1987) using CLUSTAL_X (version 1.83) (Thompson et al., 1997) . The stability of the groupings was estimated by bootstrap analysis (1000 replications) in CLUSTAL_X. Trees were visualized by using the TREEVIEW program (version 1.6.6) (Page, 1996) . The minimumevolution method (1000 bootstrap replicates) in MEGA4 (Tamura et al., 2007) and the maximum-likelihood method from the PHYLIP program package (Felsenstein, 1993) were used to confirm the phylogenetic placement of the aligned sequences. Pairwise sequence similarity values between strain YIT 12066 T and type strains of all other described species within the family Succinivibrionaceae were calculated by using EzTaxon (Chun et al., 2007) .
Cells of YIT 12066
T were Gram-negative, non-motile rods (0.5-1.461.4-4.8 mm). Growth was observed under strictly anaerobic conditions, but not under aerobic or microaerobic conditions created by use of the CampyPak Plus system (with 5-15 % O 2 and 5-12 % CO 2 ; BBL). Microaerobic conditions (1, 2, 5 and 10 % oxygen in CO 2 gas base) generated as described above also did not support growth of the strain. In contrast, the phylogenetically most closely related Anaerobiospirillum species have been isolated under microaerobic conditions (Malnick et al., 1990; Rossi et al., 2008) . Under anaerobic conditions, growth of the isolate was most rapid at 35-40 u C, weak at 33 u C, scanty at 43 u C and did not occur below 30 u C or above 45 u C. Similar growth temperature ranges have been observed for other species of the Succinivibrionaceae (Table 1) . Although phylogenetically related strains of the genera Succinivibrio, Anaerobiospirillum and Succinimonas are motile by a single polar flagellum or bipolar tufts of flagella, no helical structures or flagella were observed by electron microscopy (Fig. 1) . Colonies after 3 days of anaerobic incubation on GAM agar were 0.1-1.0 mm in diameter, entire, circular, shiny and beige in colour. The isolate was non-haemolytic. Acids were produced from glucose, maltose and D-xylose. The major end products of glucose fermentation in PYG broth were succinate (16.4 mM) and acetate (11.6 mM). Small amounts of formate and lactate were also detected. The isolate was negative for catalase, oxidase, urease, indole production, nitrate reduction and hydrolysis of aesculin and gelatin. The isolate was not resistant to 20 % bile. The major fatty acid components (.10 % of total fatty acids) were C 14 : 0 (31.2 %), C 18 : 1 v7c (18.2 %), C 18 : 1 v9c (14.1 %), C 16 : 1 v7c (13.7 %) and C 16 : 0 (13.0 %). Small amounts of C 14 : 0 3-OH (4.5 %) and C 15 : 0 (1.0 %) were also detected. The fatty acid profile of YIT 12066 T was distinct from those of Anaerobiospirillum species and members of other genera of the family Succinivibrionaceae. In particular, two of the major cellular fatty acids in YIT 12066 T [C 14 : 0 (31.2 %) and C 18 : 1 v9c (14.1 %)] were present only in small amounts in Anaerobiospirillum succiniciproducens (3 and 2 %, respectively; Moore et al., 1994) .
Approximately 1500 bp of the 16S rRNA gene for YIT 12066
T was sequenced and database searches revealed highest sequence relatedness to the type strains of members of the family Succinivibrionaceae: Anaerobiospirillum thomasii, 92.3 % sequence similarity; Anaerobiospirillum succiniciproducens, 91.0 %; Succinivibrio dextrinosolvens, 90.7 %; Succinimonas amylolytica, 89.0 %; and Ruminobacter amylophilus, 87.9 %. Phylogenetic analysis of these and other related sequences was performed and confirmed that strain YIT 12066 T was phylogenetically most closely associated with the members of the family Succinivibrionaceae (Fig. 2) . These results are congruent with those obtained using the maximum-parsimony and maximum-likelihood methods (not shown). Interestingly, the most similar 16S rRNA gene sequences (99.2-98.1 %) were derived from uncultured poultry faecal or colonic bacteria (accession nos DQ456106, FJ440035, FJ440064 and FJ440079; Fig. 2 ). The DNA G+C content of strain Malnick (1997) and Malnick et al. (1990) and data for A. thomasii (37 strains) are from Malnick (1997) . Data for Succinivibrio dextrinosolvens, Succinimonas amylolytica and R. amylophilus are from Bryant (2005a) , Bryant (2005b) and Stackebrandt (2005) , respectively; data for these species for acid production from sugars are from Holdeman et al. (1977) YIT 12066 T was 40.3 mol%, whereas those of known Succinivibrionaceae species ranged from 39 to 44 mol% (Davis et al., 1976; Malnick, 1997; Stackebrandt, 2005) . Table 1 shows the major characteristics of strain YIT 12066
T and other members of the family Succinivibrionaceae. In conclusion, phylogenetic analysis based on 16S rRNA gene sequence data, its phenotypic distinctiveness and chemotaxonomic data suggest that strain YIT 12066
T represents a novel species of a new genus, for which the name Succinatimonas hippei gen. nov., sp. nov. is proposed.
Description of Succinatimonas gen. nov. [Suc.ci.na.ti.mo9nas . N.L. n. succinas -atis succinate; L. fem. n. monas a unit, monad; N.L. fem. n. Succinatimonas succinate-(producing) monad].
Succinatimonas
Cells are Gram-negative, strictly anaerobic, non-sporeforming rods. They are non-motile, non-spiral rods without flagella, negative for catalase, oxidase, urease, indole production, nitrate reduction and hydrolysis of aesculin and gelatin. Utilize a small number of sugars and produce succinate and acetate as major fermentation end products from glucose. The type species is Succinatimonas hippei.
Description of Succinatimonas hippei sp. nov.
Succinatimonas hippei (hip.pe9i. N.L. gen. masc. n. hippei of Hippe, named after Dr Hans Hippe for his contribution to bacteriology, especially to the classification of the family Succinivibrionaceae).
The description of the species is as given for the genus above. In addition, cells are 0.5-1.461.4-4.8 mm with round ends and occur mostly singly and rarely in pairs or in short chains. No helical structures are observed. Nonhaemolytic and not resistant to 20 % bile. Positive for acid production from glucose, maltose and D-xylose. Acid production from L-arabinose is weakly positive. Cellobiose, D-mannitol, D-mannose, melezitose, raffinose, 
